Abstract. The reaction of chloral with substituted anilines resulted in formation of the respective 2,2,2-trichloroethylidene anilines. Subsequent treatment of these imines in situ with thioglycolic acid produced a series of substituted 2-trichloromethyl-3-phenyl-1,3-thiazolidin-4-ones. This synthetic route was interesting in light of several other possible intermediates which can be formed on reaction of chloral with amines. High resolution (300 MHz) 1 H and 13 C magnetic resonance spectra and ab initio calculations gave insight into the conformation of the observed products.
Results and Discussion. The synthesis of la had been achieved by reacting chloral with aniline, followed by thioglycolic acid. This reaction could take many potential pathways, with limited reports of imine formation (6, 8) . Therefore, we decided to test its generality by repeating the synthesis with substituted anilines 1b^, Scheme 1. All products laj are racemic mixtures. Even though the imines were not successfully isolated due to their instability (16), imine formation in situ was achieved. There was no obvious correlation between substituent size or electronic effect on the yields obtained, the iodo derivatives Icj and 1h giving the poorest yields.
X= 1a = H, 1b = m-F, 1c = p-CI, 1d = m-CI, 1e = p-Br, 1f = m-Br, 1g = p-i, 1h= m-l, 1i = m-Me, 1j = p-MeO
Scheme 1
Investigations utilising Hammett (17) and related constants, i.e. σ, σ+ and σ-, which reflect the increase or loss of electron density, have extended beyond kinetic and equilibrium measurements to spectroscopic data. Use of NMR spectroscopy has been employed extensively to investigate the variation of electron density surrounding different nuclei (18, 19, 20) . The chemical shifts for the methine and methylene protons and the carbons of the heterocyclic ring (C2,C4,C5) for lay might appear to be sensitive to substituents on the N-phenyl group. Therefore, chemical shift correlations for these sites, using 1 H and 13 C NMR respectively, with Hammett's s constants and Swain-Lupton dual substituent parameters were attempted.
No obvious correlations of the substituent with the heterocyclic ring protons, using either the Hammett or Swain- This coupling is clearly observed because on irradiation of the methine proton the long range coupling disappears for H A .
The non-equivalent nature of these methylene protons is more a function of the lone pairs of electrons on the larger sulfur atom than field effects from the carbonyl. The geometry of the thiazolidine ring has been confirmed by an X-ray crystal structure of a closely related 2,3-diphenyl substituted system (15).
Ab initio calculations for 1_a at the 3-21G level using Spartan 3.0 (23) showed the minimised structures for both conformers, 2 and 3, were close in energy, as expected. Interestingly, however, HyperChem (24) MM+ calculations for these same structures showed that 2 was about 15 kcal mol" 1 more stable than 3. This calculated difference would intuitively appear to result largely from a change in dihedral angles for these structures. However, only small differences (maximum of 1.5°) in the calculated bond angles cannot be significant in fostering these differences in stabilities. From the data one may conclude that a change of about one-half degree in the C(CCI 3 )-C2-S1 angle is associated with a shift of the trichloromethyl group between axial and equatorial positions; this was the case for both the Spartan (23) and the Hyperchem (24) calculated angles. Therefore, analyses of the data strongly indicates that both conformers are energetically very close, in solution. However, in the solid state structure 2 and related systems have shown a preference for the large group at C2 to favor the axial position (15, 21).
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Conclusions. A valuable synthetic procedure for preparation of 2-trichloromethyl-3-substituted phenyl-1,3-thiazolidin-4-ones has been discovered. The resulting product appears to form via the reaction of an imine from chloral and amine with thioglycolic acid. This occurs even though alkylideneimines are known to be relatively unstable (16, 25) . In this case the intermediate, a substituted S-a'-aminomercaptocacetic acid derivative is formed from the imine and thioglycolic acid.
Subsequent ring closure to the thiazolidin-4-one completes the process.
Experimental. The 2-trichloromethyl-3-phenyl substituted-1,3-thiazolidin-4-ones were prepared using the procedure previously described (25) 
